Novel zinniol-related compound 3, named porritoxin sulfonic acid, with an isoindoline skeleton was isolated from the culture liquid of Alternaria porri. The structure was determined to be 2-(2!-sulfoethyl)-4-methoxy-5-methyl-6-(3?-methyl-2?-butenyloxy)-2,3-dihydro-1 Hisoindol-1-one. The phytotoxic activities of three isoindolines (1-3) were evaluated in a seedling-growth assay against stone leek and lettuce.
Alternaria porri (Ellis) Ciferri, the causal fungus of black spot disease in stone leek and onion, produces phytotoxic zinniol 1) and its related compound. [2] [3] [4] [5] [6] Their structures are classiˆed into the following three types: i) the 1,2-benzenedimethanol type, ii) phthalide type, and iii) isoindoline type. We have previously isolated two isoindolines, zinnimidine (1) 6) and the novel compound named porritoxin (2).
3) Although we proposed the structure of 2 to be 8-(3?,3?-dimethylallyloxy)-10-methoxy-9-methyl-1 H-3,4-dihydro-2,5-benzoxazocin-6(5 H )-one, 3) this structure was not correct. We therefore revised the structure of 2 to be 2-(2!-hydroxyethyl)-4-methoxy-5-methyl-6-(3?-methyl-2?-butenyloxy)-2,3-dihydro-1 H-isoindol-1-one by 2D-NMR experiments. 7) We have recently isolated a new porritoxin-related compound (3) bearing the isoindoline skeleton. This paper reports the isolation and structural elucidation of 3 which is designated as porritoxin sulfonic acid. We also investigate the relationship between the structures of the three isoindolines (1-3), and their inhibitory eŠects on the growth of seedlings of stone leek and lettuce.
Compound 3 was isolated from the culture liquid of Alternaria porri as a colorless amorphous solid, mp 199.5-201.79 C. The IR absorptions (nmax cm -1 ) of 3 were indicative of an amide group at 1662 and 1315, sulfonic acid at 3329, 1246, 1184, 1055 and 671, ethereal oxygens at 1109, and a benzene ring at 1597, 1452 and 766. The UV absorptions (lmax (methanol) nm at 218, 254 and 289) showed the existence of a benzoyl group.
7) The high-resolution negative FABMS data gave the molecular formula of C17H23O6NS for 3. The fragment ions of negative FAB MS W MS at m W z 80 and 108
-) indicated the presence of the sulfo group and sulfoethyl moiety, respectively, as shown in Fig. 1 . The 1 H-and 13 C-NMR data for 3 are compiled in Table 1 . The 1 H-and 13 C-NMR spectra of 3 were similar to those of 2. The partial structure of the porritoxin moiety in 3 was conˆrmed by COSY, NOESY, HSQC and HMBC experiments. Key 1 H-
13
C HMBC correlations of 3 are presented in Fig. 1 . The remarkably highˆeld shift of the 1 H and 13 C signals at C2! (a methylene group) in comparison with 2 support the presence of a sulfo group at C2! in 3, because it has been reported that a methyl group of CH3-SO2 and a methoxyl group in 5-methylsulfonylmethylenealtersolanol A showed a highˆeld shift to dH 2.92 and dC 50.7 ppm, and dH 3.96 and dC 57.1 ppm, respectively. 8) Therefore, the structure of 3 was determined to be 2-(2!-sulfoethyl)-4-methoxy-5-methyl-6-(3?-methyl-2?-butenyloxy)-2,3-dihydro-1 H-isoindol-1-one and is designated as porritoxin sulfonic acid.
The phytotoxic activities of zinniol-related compounds have been reported. [9] [10] [11] [12] Although hypotheses about the relationship between the structure and activity have been suggested, 9, 10) phytotoxicity concerning the type iii compounds with an isoindoline skeleton has not previously been discussed. We therefore investigated the activity of the three isoindolines (1-3) by a seedling-growth assay against stone leek and lettuce. The activity of 1-3 is presented in Table 2 . Compound 2, which has the primary hydroxyl group, showed the strongest activity among them, 1 showing weaker activity than 2, and 3 not showing activity except for a weak inhibitory eŠect against only the lettuce shoot (Table 2 ). In the structure of 3, the hydroxyl group of 2 was substituted by the sulfo group. These results suggest that the Nalkyl and hydroxyl groups contributed to the activity, but that this activity almost disappeared with sulfonation. It might be important that the inhibitory eŠect against stone leek, which is a host plant of Alternaria porri, disappeared with sulfonation.
General experimental procedure. Fungus. The strain of Alternaria porri used in this experiment was purchased from IFO (Institute for Fermentation, Osaka), strain number 9762.
Extraction and isolation of 3. Alternaria porri was cultured in Richards' medium. After culturing for 50 days, 25 g of Amberlite XAD-4 was added to 1 liter of the culture liquid, which was then stirred overnight. The adsorbate was eluted with methanol. The methanol eluate was concentrated and partitioned between EtOAc and water. The aqueous layer was treated with a freeze dryer to evaporate to dryness. Extraction and isolation of 1 and 2. The extraction and isolation procedures for 1 and 2 have been previously reported. 3, 6) Seedling-growth assay. The test compounds were dissolved in methanol. Each solution (3 ml) was poured on to a piece ofˆlter paper (7 cm diameter) in a Petri dish. After removing the solvent in a desiccator, 3 ml of a Tween-80 aqueous solution (100 mg W ml) was added to the dish. Fourteen germinated lettuce seeds (Great Lake) or stone leek seeds (Kiyotaki) were kept under light (approx. 2000 Lux) at 259 C for 3 days. The average growth of 10 seedlings (discarding the two upper and two lower values) was calculated. As a control, 14 germinated seeds were placed on aˆlter paper to which only a Tween-80 aqueous solution (100 mg W ml) had been added. Zinnimidine (1) and porritoxin (2) . The physicochemical properties of 1 and 2 have been previously reported. 3, 6, 7) 
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